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. Five questionnaire forms' containing 61 items specifying potential
;Ilservic’e‘.topics for public ‘school teachers were sSent to a st)'atified random

;mtple of Indiana Public School administrators and curriculum supervisors.

Ihe I‘ive fonns differed in that, er two forms, the items were ungmuped :

a,nd appeamd in different orders' and, for three fonns, the 1tems appeared

3n different Orders and were presented within®different labeled item groupings.
s A 68 percent return rate pro?ided 1,468 usegble questionnaires. for the data

analysis.{ An ‘item—order eftekt was demnstrated by comparing Pearson product-

mnent correlatiops, !:ovariance mtrices, residuals resultd.ng fmm a fixed

C 2 l' mctot' structure, and factor loading patterns for the various questionnaire
fbnns . The item-order effect appeamd to be more pmnounced for a\ijacent ' \ \\

_ .' v “1tem pairs than for item pairs separated by one or two items. iny a |

J _“s ‘ ma!?xal effect -was demonstmted for item gmuping with captions. _ - .

It 1s pmbable that for- louﬁ-inference type it?ns factor st:hxctures
)

obtained from survey data a.re, to some extent depekdent upon item order, but

-~

onlynﬂ.nimally affected by iem gmuping ' g 3 R
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_i for rotation was lncreased, the rotated factors consisted mostly of sets

"correlatlons of adjacent Item palrs, after the extraction of factors, were

‘.enarally positive and larger than other residual correlations and (2) as

.meaning or whether these weaker factors were In fact an artKiag

~ ner In whléﬁ'tha qxestlonnalre was constructed.

‘.
Interest In the possibie effects of Item order (se%uence)

N -

{

‘on the analyses of questionnaire data stemmed from an examination of the

responses of a randiy sample of teachers to a 61 ltem Instrument designed .

to assess teacher perceptlon of Inservice tralnlng needs,fK. T. Schurr,

P

| F. -§clara. et. al, 1978). In attemptlng to lnterpret a factor analysls of

these data, the questlion arose as to whether the obtalned lnter-item corre- .

'lathps, and subsequent_factpr.analyses could be lnfluanced by the

saquonclng and/or grouping of the ltems. Of particular Interest was the

possible lnfluance of ltem sequence on corre[:tlons of adJacent pairs of

{tems.

The particular results which plquad this question were (l)*ﬁbe residual

} ° L

»

might be  suspected from thls pattern, as the number of factors retained

of ttems which appeared In sequence 6n the questlonnalre: This pattern

~.

A

[ - : ° . ‘ . . ..
two sequonc@ of ltems. S e :

Since

a mcanlngful substanblve lnterpretatlon. However. tha dtlemma was/ w ather, a .
. - £/
u

.

solutlon consisting bf factors with a small number of [tems had A

< . .-

L
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] respondents tended ,to choose eﬁ}reme responses less frequently when an item

A survey.of the related literatura Indicated a concern for Item

L ]
L4

seGuence or brder effects has been expressed by others (see Perrault,

~
A

[ Y ’ . .
¥976), but relatively few studles have been cdnducted to assess the

. i - . ) '
effects. Host of the expressed concern has been confined to the study

of item ordev as related to ltems appearing early or toward the end

) blaslng responses to the latter ltem. )

Sudman and Bradburn (1974) concluded that no theory regarding position

effects could be formulated wlthopt.conslderable additional research. Later,

Bradburn and Sudman (1979) stated that ltem grder was of minor Importance In
@
lnfluenclng responses obtained through the lntervlew technique.

Most of fﬁ"?tudles of ltem Qrder effects have been concerned with:
N T ‘
elther the comparlson of mean ltem response and/or proportlons of respondents

"agreelng" with a statement. Exampl::?of lnvestlgatlons for order effects

. u!lng thls type of analyslis are provlded by Krant, Wolfsan, and Rothenberg

(l975) and Clancy and‘wachsler (1971) uKrant et al. compared responses

to 46 ltems placed near . the beglnnlng of the questlonnalre with responses
to these Items when placed near . the end of the questlonnalre. They found
_ . Ve
that for ltems measurlng attltudes toward pay, Job security and advencement

»o,

appeared near.the end of the~ estlonnaire and saw thls as an lmportant

- 1

. tonslderation for researcher comparlng lnformatlon from one study to another,'

Clancy and Wachsler’ Investigated item positlion by'lnsertlng six agree-disagree

»

. ) . . -
type ltems intod two .verslions of a shared-cost questionnaire (ltems appeared

N [ ]
- near the beginning: In dne and near tfe end In the second version). They -

“ ’ ' - . - v “e
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‘ ' concluded the magnltude of the effect was so small as to 3e of -no concern for

L4
g

that type of data.
Metzner and Mane_(l953).consldered the problem of observed correla;
tlens forlltems of a quest]onpalre belng artificlally Inflated as.a result.
of ltem grouping by uslng a sequenced (ltems grouped and captloned by sub-
ject)/;nd nonsequenced (Iltems interspersed with other subject areas) form | .

of a questlonﬁalre. They were unable to conclude that groupling with captlons

-~ -» .

led to an lntenslflcatlon of a correletlon between [tems. Kane (197f) ‘
studied edjectlve sca]e order In the use of a semantlc dlfferentlal. Usling

factor analytlc technlques and a comparlson of factor loadlng patterns he
.

concluded there were no slgnlflcant ltem order effects on the factor structure.

-

-

v
(1978, p. 196) terms b‘gh Inference [tems and the questlonnlare employed

The preseq‘ study differs from that of Kane since he used what Popham ,

In thls study contalned low-Inference Items. It dlf‘ers from the Metzner

* and Mann study In that a larger number of Items was used ‘and flve forms

is

¢ f rather than two were adminlstered. The use of flve forms perm!tted better

o
estimates of the relative effects of Item grouplng and sequencing, slnce -

these effects were confounded In the correlatlons reported by,Metzner .

* r

‘and Mann. = - . ' . l - .
,/ : Method E . : ‘ T

3

Sample and Instrumentatlon

. ~
- Y - a

.. Deti for the lnvestlgatlon were obtalned as part of an ongo Ing stbdy In

- which regponses to the same 61 ltems used In the study of teacher percepttons

| w¢¥. obtelned from a stratlfled random Sample of IndlSna Publlc School! admin-
lstrltors.end currlcu]um supervisors. The purpose of thls phase of the on-

golng/study ‘was to compare teacher and adQ<nlstrator-superviaoj}perceptlons

\\\\ . T . B \
- ‘ . e . - - € ' an
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. . .
of Inservice néeds. - To Investigate the ltem sequencing and/or grouping ef-

fect(s), flve distinct forms were constructed. Each form reflected ‘a different

¢

organlzatlon of the 61 |[tems.

. The 61 Ttems consisted-of brief descriptions of skills or activitles that

.

?nlght serve as topics for Inservjce tralning. The respondent was_requested to
rate each ltem-uslng the following scale: (1)- among the least useful; (2) of
~1lttle use; (3) of moderate use; (4) of use, but .not ohe of_the-most useful;
end.(S) emong.the most usefuL. The items are shown in Table 10.. The five ..

forms of the questlonnalre consisted of the Items appearing In: (1) the same

seven ltem grouplngs and in the.pame~sequence that was used In the teacher

‘ . p®

study; (2) the same sequence that was used in the teacher study, but un-
grouped (3) a random sequence; (4) seven grouplngs representing a plausible

~ seven factor structure determlned from the analysls-of .the teacher data, ahd

—
(5) nlne of ten ltem grouplngs representlng an alternative plauslble factor
- A}

structure determlned from the analysls of the teacher data.

~—

Flve proportional random sdmples of respondents, stratifled accondlng

-

to- thelr admlnlstratlve-supervlsory poslt!on were selected Each sample

responded to a dlfferent form of the questionnalire. Names of respondents

-

v

‘'were obtalned from an Indlana Departmgnt of Indlana tape-of‘all'admlnlstratlve '

. <
and superw!sory publlc school posltlons. The sample slze for Form | -‘-

In the éYent that the aldernatlve farms affected administrator responses, a
7 - /
sufficlent number of . responses to Form l would be obtalned for a comparlson

+

to the teacher data. A 68 percent return rate, Jnciudlng one follow-up,

\

resulted In 1, 618 responses. of whlch l 468 were sufficlently complete to

- -

tnclude In the data enalyses Numb&rs of usable questlonnalres by form were:

(luso, (2) ztn (‘3) zga (lo) z57, and (5) 236

- . - a . ~
. . ¢ IS PR, S . . hd
3 . Y .
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v wes two tlmes as darge as for the other forms. This was done to. assure that,
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Statlstlcal Procedures ' - 4 ’,\~ . . T

~ .
v
' * 4 - ) - L J
. .
. . [ : . -

Four types of procedures were used ln analyzing®the obtained data:

r . ’ ¢ ’ °
. : comparlng simple corregatlons, comparlng covarfance matrlqes, uslng conflrma- -

\ ", ?tory factor analysls procedures and using exploratory factor analysis pro-, -

'cedures. “The flirst procedure was to compute Pearson product-moment correla-,
\\ tlons for ltem palrs that/apneared'as adjacent ltems on one form of the : =
R questlonnalre, but nonadjacent Itfms on angther form. In partlcular 1ycogre;‘- . '
latlons.gprrespondlng to palrs of Items adjacent on Form 3 (random I tem :\

sequence) but not on Form-'2 were cqmputed and compared uslng the procedure ' \;/

. ~ described Ih Glass and Stanley {1970, p. 321).“ Since all I tems appearing

on Forms*%—a\d 3 were ungroupeg, the direction’of dlfferences betw?en the
observeé correlatkons and the tests of statlstlcal slgnlflcance for dlfferences

provlded for en assessment of a sequence effect -apart from an {tem grouplng i‘ \',"53

L .
-, effect. Although posslbly subject to a. grouplng effect, addls}ocal/comparl& :
/. ‘

« - SOons were made for adjacent vs. nonadjacent Item palrs on 'the other forms.’® .

. . T Ihe second procedure Involyed ‘the u{? of COFAMM, a‘computer program for

-

g conflrmatory and exploratory factor analysis (Sorbon and Jdreskog, 1976) ST

. - N,
« » It was used to test M tge equlvajence of the covariance matclces for .

partlcular pairs of questlonnalre forms, (2) the‘models Speclfied for the

>

cbVerlance matrices after _appropriate equallty constralnts had been_relaxed,

- and (3) the fit of a factor solution For Form 1 (the orglnaJ'questJonnalré .

] -

form),to comparable data obtalned thrbugh other forms. . Useful'feferences

- . E .on the use of thls program are the COFAMM Users Gulde, Jorskog (1971) Long ,

Hd . - e

(1976). and Sorbon (197h) R B ’ ' o . .
\ . o N '
N _ ln generel. the)model tested by COFAHM and lts assoclated parameters

* "" ’ ‘ . ’ Tt * . C . ' - - L. .
e ‘ " are ' . . ) | ’

'\‘. .
oL : - . .«
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oy ' - . a .




'Vﬁ're1ax!ng the constralntsion the parameters. '3

.-

. _

y ,
.

-
» ~ 1]

where 59 Is a p x | vector of observeﬂ'wéiuas-ﬁor group g = 1 or 2, vq Is

a p x | vector of loqa;lon parameters, A ° Is a P x k parqmeter matrix of |

» ~

‘flctoy loadings, fg the k common factons, and 1 belng the p unlque factors

or reslduals. .If It Is assumed In the model that E(zg) = O, E(fg) - Qg, .

N
and z and fg.jf”be uncdrrelated, 1t folloyd_that: ‘ ;
» ’ ¥ - '
- . = . . - ¢ .
" Mg =Yg +Agog - . o~ ' (2) "
and that ’ D

»

T ' a * £g = Agdgh'g.+ ¥g ) - ' . (3) .

H -
R Y M
~ e ¢

where ¢g Is the covariance hatrix of fg,-fg the covarlance matrix of Za» and

we . ’ F..3

»

Ug Is the mean vector of Xg- _ ’ - ‘

.In using COFAMM, one .has three'opt*ons'ln sﬁéclfylng characterlistics of
‘ L » " . » -
parameters-.In a hypdtheslzed model:. (1) fixing paramete>s to have asslgned
-~ ' '

" values, . (2) constralnIQQ parameters which are unknown to be equal to one or

-

more other parameters, and (3) freelng parameters whlch are unknown and not

L4

1constrélned to be qui} to other parameters. If a hypotheslzed model does not
' provtda an adequate flt to -the data, as determined by the chl—square statlstlc,

.then some of the fIxed and/or constralned parhmeters can be relaxed (freed) '

and a new chl-square statistic for the modifled model Is computed.

'gonoral ‘there [I§ lnterest 1n both the adequacy of flt for the newly spe;lfled

LR TN

model and.the reductlon In the orlglnal chl-square sgi;lstlc/brought about o

AN

3.

Sy

Jdo testlng the equlvalence Qf palrs ofebovarlance matrlces A‘ and Az S

[

were conStralned to bb equal p.x p ldeqtlty matrlcbg, 0| and @2 were constralned

’ . .

to ba equal p X p matrlces, and ) angd Y2 were flxed to - be qqual to a dlagonal

s

e -

,matrlx, but contalnlqgﬂheros on thgfdlagonal(p) When tha ch[-square\gfatlstlc

'lndlgated lack ofgflt;_pquall;y constralnts placed on $g were relaxed to

A . . . ‘. S -

-- -

. o - - ) 9 § &'._.

O SR
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P ¢ ,‘ L 3 - .
test hypotheses about order and/or grouping effects. Parameter specificatlons.

for fitting the Form 1 factor solution to the correlatlon matrix of other

.

groups were to fix Ag,to equal A|, free ¢ and free a dlagonal Y. Thls pro-

: 5
e cedure Is consistent with the ones Illustrated by Sorbom artd Joreskog (1976)
} ’ ?
and Lawly and Maxwell (1971), but they slmultaneously fit o groups wlth
AI - AZ’ 01 Ll ¢, and ¥) and ¥, speciflied as free dlagopal matrices. Selected +

"dlfferences between the observed and estimated matrices, the reslduals, were

e lnspected to determine If a pattern reflecting an Item sequence effect ‘could g
. "¢ be Identlfled. : ' o, |
i T iElctor analysis procedures were also employed in an exploratory sense.
— A principal components analysls was conducted_§%~a means for détermlnlng the

.

number of factors needed to explatn the variation. In an Item set for the
N . { s * «

. Form | data. This analysis was conducted us]ng the Statistical Package for
Co 4 *
- the Spclal Sciences (SPSS) factor analysis routine.. information used in de-

* tldling on the number of factors was the determination of the number of eigen--

_ values. greater” than one, the relative values for all eigenvalues (Scree test)
Y S ¢ ° v,
AN . and the Inspection of Varimax rotated solutlions torresponding to Iterated

v v .
L J

‘princlpal factor analyses based on a fewer numBer of factors.

3

, Uslng the qumber of factors determined from the SPSS analysls, the .

(B3

computer pr09ram EFAP (JoreskOQ and Sorbom 1976) was used to generate the
factor loadlng matrlx used as input to-COFAMM A declslon was made to- pro-‘*

. duce the factor solutlon using the unueighted ledst squares (ULS) optlon for

1FFAE as this produces solutions equlyalent to those obtélned/}rom the iterated

principal factor method (see EFAP user's.gulde).

) . : Yy : _ .. .
i ./ Since the typical researcher Is concerned with resulgﬁ of factor analyses

¢ . - ) : _ . .

for exploratory and/or data reduction purposes,. default options for the SPSS

- factor routlne'were used. The procedures for obtaining the factor solutlon for

each 0* Forms 2 3. b and 5 were cons[stent wfth -that obtalned for. Form l

ot

[ N . [ - " -
A ’ » b - v - ' ' -
Q . . . j ) . -~ )
3 . . . . .
. . . . . - " N ) .
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These five resultant sets of factor ldadlngs were;tﬁen,lnspected to ascertaln |
whether differences in the ccnstructign of the dhestlonnlare affected the re-
sults ;nd. consequently, affect how one mlght proceed In reducing data by S
summing the assoclated | toms for the identified factor's.

A limitation to the study was that ‘the real .core requirement needed to -
proce.saa‘naly'ses ‘Involving al'I 61 ltems exceeded what was avallable on the
local computer conflgur;t{an. Consequently, the analyses were performed with
fou; subsets of |tems Father'than wlth the entire set. »leférences In, the
Item organlzatlon of Forms | and # was used as the basls for determlhlng the
subsets. The subgrouping of I[tems are ldentlfled In Table l |

TS DTGRP e B v e ED e Gn B g T e OO e O WS e SR e W

Insert Téble | about here - )

------M---—‘q--------“-‘—’“-ﬂ'-

. - | v

Item Subsets | and 2, each contalning 17 ltems, were qf’moét Interest

since the primary differences between Forms 1 and 4 were the resulf of re- .

'

_ordering and redkouping these ltems, - Subset 1 contalffs<two sets of .ltems,

"10-13 and ?9-&3, which appeared as separate grouplings on Form-1, but on ;

Form 4 each set was combined -wkth other Items. {tems 10-1%¥ were combined

wltﬁ ttems 94, 16-19, and 24, and I{;ms Lo-h3 were combined with 19, 22,

-

" 23, and 25. Subset 2 appeared as a single group of l(tems on Form-1, but ¢

, ( . .
was split Into two Item groups on .Form h: Items 32-39 and 27-31. An
additional mod[flcat}cn for this subset was to aroup Ltems 4, 20, 21, and 26

with [tems 27-31 v -~

<«

f “1tem Subsets 3 and h-appeared;ldedtlcally equenced on Forms 1 and 4,

Consequently, tests of the equlvalency of the Form | artd Form 4 covarlance

matrlces were expected to dlsplay an adequate fit for Subseg§ 3 and 4, 1If

‘ ltem grouplng or sequenclng effects were Operatlng, differences between Forms ,

) end 4 should be expected for ltem Subsets | and 2. < . .



|

«
.
-

Results indicative of the sequenclnq and qroupling effects follow. *

9 .
Equlvalonce of Forms l and 2, Forms ‘ and 3, Forms 2 and 3, and Forms’l and

~

L]

b would lndlcate nelther ltem Sequenclng nor |tem grouplng had an effect.

DIfferences for all four of the comparlisons would Indicate both ltem se-

quenclng\\nd ltem grouping had an effect. Slnce Items on Form 2 appeared
tn the same order as on.Form 1, but were, ungrouped, a result flndlng the ,
equlvalency of Forms 1 and ‘2, and dlfferencesmbetween Forms 1 and 3 (the
" on Form 4) would Indicate ‘only a sequence effect,

)

&

random sequence form),.Forms 2 and 3, and Forms ‘1 and“4 (for ltems reordered

*

Differences between Forms
ordered) would lndlcato a grouping effact.

<

1 and 2 and Forms 1 and &4, (fo:,ltems reclasslfled on Form 4, but not re-

. Results ‘ )
Correlatlons '

. J ’
Ty v |
The Pearson Pnedyct Moment Correlatlons for adjacent Wem pairs on

Questlonnalre Form 3 are .provided in Table 2

. ¥
.
v

b

{
WO ey G WD WS T OR YD TR D Th Gh G TS IN e D P e OB W SR L W B N G @B OB Ou
)

Insert Table'? about here

Since Form 3 represents thq“random form and the Intent was to seek tonfir-

R Y
tion that Items appearing as adjacent Items would correlate to a higher
[ ]

degree with one another than if the Items weére Separated, comparlsons were
- Form 1,

The dlfferences between corgplatlons were then tested for statis-
‘tlcal significance. A |

.

made between those ltom palrs appequng 5% adJacentchForm 3 but not on

<.

A
.
»

/iv .
, .

A two-talled test with an alpha level of .0l was used
[} .

-

L3
.

-
¢ Iy
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as a partlal control for the Thrge nuhber of tests made. Of the 61 Item-

paly cqrrﬁbatlons reported, 21 were statlstlcally &lfferent‘wlth-the higher
.correlatlon always favorlng the adjacent ltems. Of the remaining 39 1tem

:palrs 34 observed dlfferences In correlatiQons were In the antlclpated dlrec-

¢

tlon while only 5 were ln the opposlite directlon. It should be -noted that

N,

llthough there were S'Item'palrﬁ for which the\observed nonadjacent. appearlﬁg '

tﬁe laTgest magn|tude was’

hd i

only -.062. Alsoa lt 1s Interestlng to note thit for 4 of ‘the 5 paIrs where

l}emg\correlated more hlghiy, the difference wi

nonadjacent ltems had the larger observed 'orrelatlon, the nonadjacent i tems

appeared wlthln‘the same rdentlfled group|of Iltems. S ) :

on.thls form are In the same sequence as for Korm*1 but do not appear In

Identifled groups. "In comparing ;hg }prm 2 and\Form 3 correlations It _Is

seen thqf\ﬁh out-of 60 dlfferenées werertatlstléa-

>

58 observed dlfferencos greater and onfy 2 observed dlfferences less than
o

zaro. Tt Is ngplflcant that the larger of these negatlve differences Is,

Y greﬂdpr than zero wlth

e v Lo - .
In an absolute sense, only . 096{ LN e 5 _ e

$ I
Vanjance - Covarlance Equivalence R <\ N

A summary of anqrmatlon ohtalned from the comparlsons of the covarlance

I
w %

' matrtces Is provided In Table 3 o TS

. @
B - -~ ‘ . [N ' Y
R s
. 3 . . - -
ki ‘ . - - |
. . . -~ 3
- .

AY ) . . .
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.

Insert Table 3 about here ' <
Uf}pg—an llpha levei'of 01, It &an be seen. that for tem Subset ) (ttems 10-14,
|6 -19, 22-25, and 40-43) the results: murglnally supportcd a modcl assuming
. " h . | " .
" “ ( N ~ .. 13 ) .
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equlvalent covarlance matrices for Forms | and 2. (x2 = 201.18, df = 153,
and p < .0060). This would Indicate th!t'grouplng [tems for the fespon-

. ©  dents may not necessarily Influence the covarlances of Wtqms apggarlng

- ‘ ‘ . 7
- .fbn.a questionnalre.
- ~ For the same set of ltems a comparlson of Form 1 responses with Form 3

A\ ]

(random) responses lndlcated a deflnite lack of fit to the«hypotheslzed model

t

‘ of equivalence fxz = 393, 00 df = 153, p .< 00 1). Thus} some evidence for the
P i .

suspected . Item sequence effect was apparent. Support for thls'flndlng was found
when the éoulvalenoe of Form\2 and Form 3 matrices was ‘tested and the result

was agaln evidence of a lack of fl£ (x2 = -395.09, df = 153, p«w0001),

The comparlison of Forms | and 4 for ltem Subset.l was of special Interest.

Thc_rogrooplng;of these on Form 4. resulted in a different ltem sequence thn
! A
on Form | for somo(1tem palrs but notsothars. Based on the results reported

v oarQIqr for comparisons of correlations of Items adjacent on ane ﬁtit'but
’ nonadjacent on a second, It was expected that a‘difference between the. two
covarlance matrices could be partlally explalned.by d!;ferdnces between co-

! . varlances for ltem pairs’sequenced differeritly on the two forms. Thé two

-~

matrices, shown as correlat lon matrices, appear In Table 4, Those pa1rs of

e

-

- |tems ;ppso covarlances were expected to be Influenced by a sequence effect

are In lcat?d by numbers used as superscrlgts. It should be noted that all-

differenceés between these pairs of items were In the anticlipated dlregtlon.

; S Ty
‘. . :?nsert Table 4 about here - .
' L ] 4 . ' . * .

» ~ Correlations for additional adJaccot [tem pairs are presonted In Table 5.

. . »
o . . . - .
S

-

----- ---f--..a.-..-..-...‘..._....-_.__-,,.. | o ‘ )
Insert Table 5 about here - 2
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These pairs are composed of one'ltem-from the subset and an adjacent item

which was®not conslidered to be part of 'the subset. The ltem palrs pre-

-

seénted are 1Imited to thOSe that appear as adJacent [tems on only one of

8

- Forms J,and L. For Item Subset 1, all elght of the Form 1 adjaceng Item palrs
" .. had hlgher corfeletlons than-Foe/fbrh L. However, qnly'one of the threekf
ldJacent item palrs for Form 4 had larger correlatlongﬁkhan'found for Form
T W S
o Resuit;‘shown In Teglzhi lﬁdlcate'thc equlvalencedeodel for«ifem_

Sulgset 1 did nel fl{t the comparisén of Fo?ms 1 and 4 (XZ = 280.18, df = 153,

-

- }<.0001). A\se\cond model In which the equality constralnts were relaxed

| §
for parameters assoclated with adjacent Item covarlances also provjded an

Inadequate’ flt to ‘the data (x2 = 199.68, df = 145, p<0020). Thus, it
appeared additlional dlfferences exlsted between the two covarlance matrices
'no; taken Into account by the newly?&beclfled model However, the relaxa~

tlon of the equallty constralnts for these cgvarlance parameters did provlde

|
for a significant improvement In the fit as demonstrated 'by the significant

reductlon of the"chl-squaie value (y2 = 80.50, df = 8, p<.0001). This re-

F 3
sult provided @ddltlonal support for an effect of ltem sequence on the co-

.

verlences corresponding. tovad Jacent Items. o0 \
Slnce the effects of Item grouplng and sequence coyld be confounded for
eddltlonel comparisons of Items grouped differently od‘ m 4 and

Form 1 (i tems 14, 16- 19, 22- 25). a\ditional models ref]ectlng a distinct

~group!ng or sequence:effect were notVtested. |nsteed. a model was specified

"

£,

hints for only |tehs appearing ln the

I

whlch retained the eeuallty const
same groups end In the same sequence on both forms' (ltems 10-13 and 40- h3)

This model provided for slgnlflcant redqctlon in the chi-square value A
¥ '(r N .

15.
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(x2 = 170.27, df = fBS, p < .0010) and an adequate fit for the data (x2 = 29. hO

. ‘ df = 36, p <.7739). Thus, the reorganizatlon of the questionnalire affected
. . -
only those items which appeared’ in dlfferent sequences on the two forms.

Although a model was not speclfled to test for a second order Iag

-

effect, (i.e., one Item separating an 1tm§ palr) -an lnspectlon of the

A\

Form | and Form &4 correlatlon matrlces reve ed that all of the-nlne,pos-
\ . . ’ . \
| slble"comparlsons of second order lag correlations favored the form on which ;5

the ltempalr appeared wlth only one ltem separatlng the palr These nine
correlatlons arq\lndlcated In Table 4 by alphabetlc superscripts.
Forms 2 anJ 3 were used In analyses for testlng posslble second {one

ltem separaﬂ.on) and third_(two Item separation) order lag effects In

-

R addftlon to testing a first order effect. These forms were used for the
I~

y _analysds because the Ttems appeared In a different sequence on the ‘two forms-

ere not empjoyed for elther form. Consequentiy,ﬁltem

> t

grouplng and sequ ncTng)were not con#g\Sded. o )

As shown In Table.3 méoeﬁb?or which the first order equallty constralints

4

B were relaxed In the Form Zéd Form 3 compa‘lson prov‘ided for a slgnlflcant
e ‘%ue (x2 = 105,13, df = I3, p<‘000|) Although

reductlon fn the hl -squar

. the chl-square'value was also slgnlflcantly'reduced for models relaxing the
-

- s 'y

\ ~ second order equallty constralints (x ‘- 21, 6& df =9, p«gOIIO) and the third

s

order constralnts (x2 = b4 42, df = 8 p < OOOI),\xhe relaxatlow of flrst, ‘e
e ‘ second, and third order constraints did not provide an adequate flt for the

data (x2'= 223.90, df = 123, p<0001). This %uggests that other, unexp\ored

dlf(erences oexisted between the twoldata sets. An Inspection of the correla-
F. tlons for Form Z and Form 3 revealed tbat the most conslsrent lnfldenee.of

\ ! .
‘Item sequencing wap lts Inflationary effect on correlations between adjacent
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" and Form 2 with Form 3 (x? = 337.30, df = 153, p <.0001). As with the

O I
. S~ ) : 14

r . ' .
(:ems. “1f an Item sequencling effect was operdting on second and third order
' . . ) B N
correfatlons. It did not appear to be as‘;ystématlc as for adjacent palrs.

The same procedures were used in the annlysls of ltem Subset 2. | tems

/
u 20, 21, and 26-39. The dlstributfons of Subset | and 2 Items were stmit

-
\
~

lar In that Subget 2 ltems also appeared as two separate Item groupjngs on ’

!

Form 4 and one or more of these ltems appeared wlgth\pne of three Item

grouplngs on Form 1. Items 27-39 appeared ln the same seqyence‘bn both '

'4orms. but ltems 32 39 were placed ln a. spcond groupling on Form L,

Results for the overall compar]sons for;Sybset 2 (dl;played i Part

. B of Table 3) were similar to those faund for Subset 1. Models for which

1y
4

equallty constralnts were placed on all parameters of the.covarlanae ﬁatrlces

~

ylelded slgnlflcant chl-square valqes for comparisons of Form | with Form-z

_(x = 214.27, df = 153, p <. .0008), Form 1 with Form 3 (x2 = 358 73, dﬁsr

153, p <.0001), Form 1 with Form 4 (x2 = 237.85, df -'t53,,p <.0001),

-

analysls of, the Subset | Items, the smallest chl-square value was obtalned \f

N

from the comparison of+Form | to Form 2 and the largest chl-square values . _\\\k

resulted from the compqusons of Form 3 with Form | and Form 2.

Results for ltem Subset 2 analyses based on modified models, whereln

[ ]

'o%pallty constraints were relaxed, were also s{mllar‘fo those found

for Subset 1. Relaxation of the first order lag constralnté for the Form |

with Form &4 comparlson rcsultcd In"a slgnlflcant reductlon ln .the chl-square

value (x2 = 9.80. df = 3, p <.0249). The correlation matrlces for both
forms arp'provldpd ln'Taple 6. All three of the differances. between the
adjlgggsgltim pirr corro)atlons were In the gntlclpated direction. These
correlations are Indicated In the tabli/by numerlcal superscripts. Also.l

-

fqur of the flve differences for Item palrs with one Item appearing between

Y -

-

B

-
L
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them were In the lntlcTﬁﬁted direction. These are lnﬁlﬁated.by alphabetic
< superscripts. . o / /
L e erccoccccccccccacren———— "J-- ' Il 1
‘ tnsert Table 6 about here

Addltlonagl adjecent Item palr correlations (one [tem of the&palr not a parg.

. of the set) were also computed for Subset. 2. Three of the four Iltem palrs®.

-~

.

ldentlfled In Table 5 had larger observed. correlatlons for the adjacent |tem

w, . o ~ ¢
T - -

. N . 7

palr. . : - \ L /

The modél in which dquallty constralnts for parameters aséoclated wlth

(
wePe rdlexed ylelded a slgnlflcant reductldn In the chl—square value (x2 =
1

llt 20, df = 59, p ~=.ooou) and provlded for a reasonable good flt (x2 = 111 85

df = 91, p <« 0681) A hypothesls .of équallty of the Form 1 and Form co+

~—

verlence matrlces For ltems 27-39 could not, therefore, be rejected evgn
)

though 27 3l and 31-39 appeared In dlfferent grouplngs on Form h Thus, -

~ as found fo lt Subset.l, the major effect of reorganlzlng the questlon-

~

-aglre appeared \to be réflected In the covarlances lnyolvlng those ltems that

\sqhere value (xz.'.§8;73. df = 14, p < .000:

.

I - "
appeared In-a different seqpence. -
. .. z : E
Subset 2 chl-square values Werq\;lgnlflcent In the Form 2 and Form 3

comparlison faor flrst order (x2 = 248. 7, df = 139, p < .0001), second or-

der (x2 = 240, 77, df = 127, p < .0001), and thlnd order (x2 = 230. 67. df =

116, p < 0001) lag effects. The mode] relaxlq/ the equallty COnstralnts on

flirst order.leg pelre dld provide for a signif

cant reducgion in the chl-

| but models relaxing con-

4.
K4

stralnts for second arder_ (iﬁ = 7.80, df =1 P < .8000) and third order

\

(x2 = IQ.LP. df = 11, p « 5200) lag effect;': rot_result In a slgnffl-

" square valuos.'end an Inspection of the twd correlatlon matrlices Indlcate

s

. letems n;\ contalned In the same ltem groups In both form; (Items &4, 20, 21, 26).

/\
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a pattern similar to the one descrlbed for Subset 1 ftems )}hat Is, an

lnflatlonary effectwof [ tem sequenclng was operating and It was MOS 55y~

A~gpmatlc for flrst order lag correlatlons

.

Results for ltem Subsets 3 and &4 were,:és'antlclpated, quite similar,

The ltep organtzation for these two subsets differed from that for Subsets
i ,

| and;2 In that ltems In Subsets 3 and % appeared on Form 4 In the same

Sequence and groupings as on Form l.\'Assuang.;he d#ta to be consistent,

-

thé results for Subsets | and 2 suggest one would expect differences to be

L
TS v

found between Forms 1 and 2, Forms | and 3, and Forms 2 and 3. Because no »

differences between Fofdms -1 and 4 wer? fourid In the prevlous dnalyslis In-

-~

volvlng ttems 10-13 and 40-43 In Subset l and ltems 27-39 In Subset 2. (those
b
ttems‘appearlng In the same sequence for. both forms), no QIfferences were

oxpeg;od bestweeh FoH;s 1 and 4 fbr Subsets 3 andrh. .

= "The chi-square valu8s (see Table 3, Perts C and D)sﬁesultlng~from the
comparlsons of Forms | and 2 wlth Form 3 were significant for both Sybset 3
(x2 = 501,79, df = 171, p :.ooon and x2 = 471.36; df = |7|\§ p < _.0001,
‘respectively) and Subset h (x2 = 74, 81, df = 36, p <.0002 and x2 + .
82.10, df = 36, p1< .0001, respectively). As was anttcjpated. the chf-

: square values resulting from the comparlsons of Form | with Form 4 ‘for
Subse;/jt(xz =-201.96, df = 171 p < 0528) and for Subset h\(xz -

39(‘3, df = 36 p < .3913) wefe not slgnlflcant. The only devlatlon of

L]

X

. the flndlngs for these two subsets “from results reported f?r the other 1tem
subsets was that the comparlson of Form 1 with Form" 2 was slgnlflcant for N
j Subset 3 (x2 = 231.87, df = 171, p <« .0013) but not significant foruSubset
«(xz-uzua df = 36, p <.2119). |
Rcsults Involving the possible ltem saguence effect on the flrst. se-
‘cond, and thlrd ‘order lag covarlances Indicated the same patt.rn as was
_ found for Subsets | and 2. The largest reductions In the chl-squaro-values for

— 19

T4

7
.
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,///’ p « 000{) weje both slgnlflcant Reslduels resulting ;rom these two analyses,

-

<

1

- . | Y

I tem Subsets 3 and Lk were those Involving the flrat order lag effect (x2 -

‘s

176.58, df = 17, p <.0001 and x2 ®26.47, df = 6 P < .ooso). A third or-

der lag mode!l did not fit the data for e%ther,ltem Subset 3 or Subset 4. The

reported tendency for first order lag corref;tlons to be most affected by

sequencling was also observed In the'?orm 2 and 3 torrelation matrlges for '

both Subsets 3 and 4. /f

-

Factor Analysls '

.Prior to ffttlng the Fortm 1 factor ng%%lx to heerIB and &4, it was
first used In an analysis of data collected previously for a sample of
teechers Since the teacher dela were collected on a form ldentlcal to
Form 1, the analysls provided some evidence of the stabil ity of the factor
matrix. For purposes of this analysls, a sample size of 257 was declared
In.order to obt;ln a éhl-square comparable to that for Form h The analysls

resulted in a nonslgnlﬁ!cant chl square (x2 = 550.32, df - 590 p < 2640) in-

dlce&lng the factor structure was reasonably conslstent for R Independent

R 3 oy, ) ~e
‘rgbllcathn lt ls of Interest to note the obtalne? chi-square value approxi-.

/\.' ¢ ¢ | ‘f-

L4
-

mated that‘obtained fbr Form- 1 (x2 = 529, 03) S oo .

—

The cbt-squareyvalues obtalned in flttlng the Form I factor matrix to

Form 3 (x2 = 1235.708df = 5#0, p < OOOI) and Form 4 (x2 = 1255.30, df = 540,

.the teacher data analysls, and the Form | data analysls are shown In Table
7. Because residuals produced by COFAMM. are calculated by subtractlng ele-
men‘of the sample matrix from elements of the matrlx estlmated from the

model, neaatlve residuals lnd!cate underestimates.

G NS T G W WS ) B G S G W T AL G v s MR TS A A W G @m We D D 0% R -

‘Insert Table 7 about here
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\ If'}tem sequencing can affect results of factor analyses, the'resl-

& . . ¥ , \

R duals recorded in Part A of Table > shodd be more poslt&:q--lndlcatlve

AN v ’
. of overestimates--for Form 3 than for the teacher.data,

2 f

rm |1, or Form 4.
. Paal
That Is, the Items. 1Isted in Part' A were in the same' sequence on all-.

forms éxcept.Form~3, thus.anélyses uélng the factor matrix.obtained from

-

Form 1 should provide.simllar residuals for the teachecc\fofm'l} and Fofm °

b data, but pyefe%tlpates for Form 3. Of tlie 23 ltem palrs identified In’
";\\~'-;“qut.A of Table 7, 17 of the Form 3 réslduals,-lndléated with plus slgns,
- were more positive than the residuals for the teacher, Form 1, and Form &4

t .
data. Of.the remdining six pairs, four of the Form 3. residuals were more

posttive than two of ‘the pother three groups.

-~

-

Reslduals shown In Part B o€ Tabl® 7 are fof item palrs w“&ch appeared

adj]acent on Form &4, but nonadjacent on the Teacher  form, Form | and Form 3.

’

Consequently, the . residuals wou]d.be expecfed to b& more negatlve--lndléatfve
. .V . L]

of undergstlmates--for Form 4 slnce the factor‘métrlxiﬂétalﬁea from-Form |
‘data would not be Influenced by the proximlty of the adjacgnt‘(tem pal}s.\

Elght of nine res|duals for Form 4 were more negatlve than those & the
. - ' N )

teacher, Form 1, and Form 3 data. - For the one Item deviating from the pat-
N . . 3

tern, the Form 4'residual was more negative than 1t was for one qf the other
th#deé groups and g@ffered from a second by only .009.
ttem palrs sh&hn In.Part C of Table 7 are thdsé’for\whlch the’reslduals
. . : \

should be more positive--Indlcative of overestimates--for both Forms 3 and &4

» .

since these palrs of [tems, gxceptlhg.itemgé?ﬂ and 32, were_adjacqnt.on the
teacher data and Form 1,\byt not on Forms“ﬁ SBd h, 1£ems.3l'andj32 were- also

adjacent on.Form 3. As shown {n Table 7, the re lduafs were more positlve
. “ ’ L - ) N . .

for both Forms 3 and 4 for six of the seven palrs wnlch.was consistent wlth

‘expactations. Additionally, the residual of Form 4 was more positive than

ETRENEWSL V)

. »

1 _ o 21 - . . ,

- . N
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the reslduals of teacher data and Form | for Item palr 18 and 19. The Form

b residual was also more. positive for Item palr 31 and 32 than those for the
ﬁ . e

V .
other three forms. ' K '

-
I

Item palrs shown in Part D of Table ] are thos¢ for whlch the reslduels-

. should be more negatlve--lndlcatLZir:f underestlmate5*~for Form 3 slhce these

, ltem palrs were adjacent on Form ut nonadjacent,on the th;ee other forms,

PO ' S
. Fourteen of the seventéen residuals were more negatlxq';%r Form 3 than for

>

~ the other: three forms. e .

1

¢
. Overall, slmulthneously conslderfng the expected felatlonshlp among all

four forms for each Set of ltem palr reslduals, 46 of the 57 were In the ..g
pected dlrectlon lf a sequenclng effect was operating. Conslderlng palrwlse

[ differences, 151 of 178 were In the antlclpated dlrectlon. -~

. . t
~ Exploratory Analyses Y . _—
. . f. \ / . ‘
Results from the Varimax rota(lon of a slx-fhctor solution for each of
[ i R ~ )
the four forms 'are shown In Table 8. ; ‘ SRR
. . h"\ . .-
- :
hd s —-::-“ ————————— & ------------ I P, \
' Insert Table 8 about here *

-

“The l;dms/i::’;;;wg'as they were grouped dnd In the sequence they appeared
on Forms 1 and 4. The four columns under Form 4 Indicate the four!tem
.grouplngs .on Farm h( The sets;of ron at the left of the table indicate

) the ltem grouplngs on Form l. when possible, the most slmtla( factors wpre

!
asslgnod the same factor numbers. Only the largast factbr loading for\cach
" ltem ls shown. 4 :

4
~ L]

The flndlngs from- the comparlsons of the covarlance S;trlces for the _

YA

four forms suggested that (1) the.factor matrix fqr Form 3 would davlate most °

-~

L JEI

,
-

]
-M.

. -
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from the factor matrices of the other three groups slm\k the largesf chi-

sqhare values were obtalned In comparling Form 3 to Forms 1 and 2, (2) the

factor matrices of Form 1 and Form 2 would be most similar slnce'the smallest"

{

chl- squar‘ values were found In comparlng the Forrr/j and 2 matrices, and (3) "
the factor matrices of Forms 1 and 4 would deviate most for .items 4, 14, and

16-26 since analyses wlth a modlfled mode Indlcated that the dlfference be-

tween the two forms reslded wlth these pprtlcular items. ,

é >

Ay shown In the. table, the’ factor matrix of form 3 did devlate most
ﬁ *\

from the factor matrl(es obtalned fqr fhe other three forms. 4Also, .the fac- ‘
a ~ 9
tor matrices of Forms |1 and 2 seemed most similar, with the major dlfferences

_bé!mg @T} ; shift QF,the adjacemt Item palr oF 16 and 17 from factor. Il on

Form. 1 ‘to the sequence of .items 18 to 21, factor 111, on Form 2 and (2) a

'sﬁ}f; of the hdjaceqt ttem palr,of 27 and.2§ on factor 11 of Form 2 to the

sequence of items 29-31, factgr |1, on Form 1. NHI1e, overal], tHe differ- -
. . . . ,

ence between Forms ! and 4 does not appear to be much greater than between .

Forms 1 and Zh it Is significant that most deviations of tﬁe Form 4 faQISF*\\\

matrix from the Form | factor matrix resldé:#}th ltems k 14, and 16-26.

. Addttlonally, these devlatlons correSpond to the grouplng and sequenc!ng

.

‘used’ on Form 4: Factor 1 of Form L corresponds !L the Form b Ttem grouping

l Fac$ors 1t and<Vl correspond to’ ltem grouplng 2, Factors Il and IV cor-

respond to {tem grouplng 3, and Factor v qorresponds to ltem grouplng b,

Nhlle‘ﬂ%rm 5 had not been included IA any of the prevlous analyses—-

"prlmarlly, stnce nine ftem grouplngs were used on'the form 1% added to

¢
the complexlty of the study--lt was declded that results of a factor analysls

of Form 5 mlght provlde conflrmatlon for the results of the factor analysls,

o partlc?larly those for Form 4. Since Form § represented yet a fifth way In

whlch the 1£\ms were organfzed, I'f questlonnalre organliktlon ]nfluences the

~ - .. L
. -

.
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. Inter-ttem cprrelations and subsequent factor analyses, results from the

"~ factor analysls would be gxpected to reflect the organization Qf the items

Sooemfems g s T

—:Thq [tem sequence and.grouplng~énd the results Qf the faqtor analy;ls of
Form § ake sho@n In Table 9. Some llbérty has been taken‘Ly-showlng two
loadlng; for ltems 11, W and 26; hbwevef; the additlon of these secon&

highest loadlngs could not be reslsted ln llght of the very : close corrqs‘

pondence of the flrst foun factors and the 1tem grouplngs

en
- . . *

& : K ‘ h

! ' . ¢ l:\
/ inheiabatebabaiaietutei bbb b e FEsnesess- v
tnsert Table 9 about here ' g
. ‘—“-—‘-—‘--—--—-————-.-ovu-c--- .
© <
While [t could be argued that only four factors are present, the sixth
. : e L
elgenvalue for Form 5 was 1,08 and,the relative maghltudes of the values \Q?

- .l -
m(ght Justlfy six factors, Regardlesib tﬁ(/;nar?sls does provide addltlonal T

dv[dencekof the Influonce of questlonnalre organlzatlon on a resul t¢ht fac-

<

’

tor matrix for these [tems.

.
s "
» - ‘ " . . - .
. . . &
- * . . . . '/'f""'.
. .
. . s
. s,
- ’ - . :
. -

. ' . Summary and Dlscussion _ -

<~
y

" The results of the comparisons of Pearson product-moment.dorrelations
provldc.;ubstantial evldenc; [n support of adJacqnt Item palrs having lan - -
@ ‘flatod.correlatlons relatlve’to what one would antlclpgxe jf the items haé
nﬁf appoarod.coﬁcurrentlyion the questloqpalre. (n gengral, the covarlance o
‘/’)’ matrices éorrespondlng to particular sets of [tems for two questlionnlare :
forms-composea of §roﬂped ltemslwera found.to differ if [tem palrs were In - -
; different sequence, and not;to\glffer lf.the'ltems appeared In the same

~ sequence. Improvements in fitting data-with a mdde] assudlhg‘qulvalent J
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\

covarlance matrices were generally found by specifylng a model allowling

' ¢
. covarlances for -ltem palrs adjacent on one form but nonadjacent on the se-
‘ )

cond form to differ, but requiring Items appéaring In the same sequence on
\ both forms to have equal covarlances. Comparisons of two other questlonnaire .

forms on which Items appeared in different sequences and ungrouped indicated

-

.that although sequencing had some effect on second and third order lag co-
' : . L 3

varlances, these effects were less systematic than the effect of sequencing
‘ . . . - . ..

on flrst order lag covariance$ (adjacent Item palrs)..

4

An examination of the residuals obtalned In fitting Forms 1, 3, and 4 and

the teacher data using a six facter solutlon obtalned for Form 1 data provided

—

/;uldence that {tem organlizatlon could affect the factor structure. Differences

AN

sulting from“the use of rather conventional factor analysls procedures

»

obpserved amegi’the,factor structures of flve different_ Item organizatlons re-

t s reflected these different Item organizatlions. The dlfferences among the

factor structures could be attributed to the ltems whlch appeared In dlf-

ferent sequences on the forms.

Although“!ome evidence was found to suggest [tem grouping wlth an
/
assoclated group descriptlve caption had some effect on -the covarlances, .

It was difficult to draw flirm conc}uslons about the strength. oﬁmsuch an

-

" effect. Comparlsons I:‘?lvlng ltems that appeared ‘[n the same sequence.
but were grouped on one form and ungrouped on enother resulted tn the
'sm‘llest dlffenences of all the comparlsons made In the study. The results

from exploretory factor-anelysls procedures Indicated the grouplng ef fect

. AN
a was qulite small, [f even bresent, at leasy In comparlison to the sequencing

offect. " . ‘ o ) , S o e
The most striking result of the varlous anelyses was the conslstency
of flndlngs. The effects of [tem sequence were- generally present when antl-
preted end ebsent when unantlclpati&r///’ |

e .- ) - r e,

1
Ty
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g The findings reported here are of course restricted to data of the stype

ddsc:?bod. yowever. this type of data Is representative of a vast array of

L 4

data used by researchers. Reseanchersﬂworklng wlith. thls type of data who In-

clude_factor structure refated procedures as part of thelr -analyses might

consider a possible Item sequence effect In Interpreting thelr results and In
rd

.constructing thelr questionnalres. L oo

. The question of the presence of an [tem sequence effect in the analyses
o | of q;ostlonnalres contalnlng hlgh Inference type Items ls ral;ed by.;he rd-
Ny sults found In thls study Such measures are generally. derlived and/or con-
flrmed with factor aﬂalysls procedures. Some consideration should be gLvan
to agblng lf the samo'factor composltion would have resul;ed had the ltems
rbu‘n presented In some otﬁer sequence. Atten' n should also be glven to
factor soiﬁtions gf only a few-}tgms. It Is posslﬁﬁe such factors are only _ ,agﬁci
‘rofleétlng Inflated kelatlonshlps“resultlng from [tems of close proximlty.-
Ftnale, one mIght hypotheslze that a sequencing effect would be less
lnfluentlal on analyses lnvolvlng fewer nJ;bers of factors.“ This is cur-
A ', ' lrdntly belng lnvestlgated uslng the data obtalned for this study.
:Qi} I P ) TR

. . . . .
. . . -
c o . 3. . : ¢ - : .
A .
‘ [ e .o,
. . .
. B . .
’
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TABLE |

ITEM SUBGROUP COMPOSITION FOR THE 61 ITEMS APPEARING
ON THE IN-SERVICE EDUCATION SURVEY: y
. . QUESTIONNAIRE

¢

26

Subset . |tem pumber Form | Form 4

" Group Groap
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TABLE 1--Continued
. g ) : - ”‘M -
* Subset | tem number Form 1| Form 4 ,
Group -éroup .
’ . . ' -
i 1. 2 3 A 2
AN *,-’\\ S
3 Ly x x
A . bs ) x - x
47 x X ?
~ U8 % X X 5
. 49 ~ X X ‘
50 . X . X
! 51 X x :
hd 52 , X X \ .
‘ 53 X x
54 - x X
55 X X
56 x X
57 X x
58 «) x ) X
. \59 v X X
50 X X .
N 61 X X
4 ” ] x T ox
2 X . X . *
% 3 ' X , x
.5 X x
6 .7 x. X
¥ . 7 X x
\ 8 x X
) 9 X X
A . _
‘) Note. --Although identified as item groups 1, 2, or 3, each subset
consists of distinct groupings,i.e., items in group 2 for item subset 2
' are not necessarlly in group 2 for item subset 1. _ ' ;‘i“
« N .-
. ~ ) :
. , ! - F *
- ‘ ] ‘ ' e
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- . .
‘TABLE 2
PEARSON PRODUCT MOMENT CORRELATIONS FOR ITEM: PAIRS
APPEARING AS ADJACENT ITEMS ON QUEST IONNAIRE ‘

FORMS TWO AND THREE .

N |

Form 3 Form 1 Form 3 3-1 Form 2 Form2 Form 3 2-3 -
pairs N=480 N=2 54 palrs N = 24]

7,44 075 179 104 1, 2 176 254 © -078
Ly, 49 259 213 -046 2, 3 345 325 020
49,18 208 225 . 017 3, 4 331 232 099

18,21 b29  537* 108 4, 5 512 417 095
21,1 344 366 022 5, 6 . - 466 Ls6 010
11,42 176 219 > 043 6, 7 - 277 186 091 .
42,40 396 334 -062 7, 8 Ly 222 ) 222%
ho, 13 25 286 ° 061 8, 9. 658 . k6l 197+

13,15 315 L43 128 9,10 225 321 -096
15,48 329 342 - 013 10,11 646 463 183*
48,33 277 351 073 . 11,12 660 Lseé 204%
33,55 315 380 065 12,13 634 235 399*
55,24 318 293 ,. -025 13,14 L4o 323 V7
24, 9 . 340 370 030 14,15 450 207 24 3%

9, 4 240 361 121 15,16 - 396 202 194

4,61 216 L48- 232% 16,17 575 356 219*
61,20 218 262 _ Ohy 17,18, 565 b1k 151
20,32 263 - 394 131 18,19 535 432 103
32,31 Lo8 486 - 078 19,20 - 557 Loo 157
31,27 507 633 \ 126 20, 21 611 . 536 075
27,38 331 ° 330 =001 . 21,22 570 333 .37
38{21 124 307 183 22,23 L6 316 100

1,28 183 . 436 253* 23,24 550 N 208 p 342*

28,51 389 555 166% 24,25 472 181 291 *

«. 51,39 310 - 296 - =014 25,26 - 481 272 209*
39, 8 222 Léh 242% 26,27 koo - 405 086 .

8,25 189 260 071 27,28 677 \ 549 128
25,14 209 - 7353 144 28,29 546 342 204 *
14,16 331 361 - 030 .29,30 597 428 169
16,54 382 635 248 30,31 k93 459 - . 065
g4, 19 7 273 - 016 . 31,320 -598 481 112
19,30 Lol 512 108 32,33 505 249 253\\
30,17 . 28 550 269* 33,34 639 - 320 319*%

., 17,50 316 584  268* 34,35 he2 - . 377 085
50,57 395 519 - 7 124 35,36 hie , 337 079
57,36 286 - -° 409 T123 36,37 Lok 237 257%
36,12 148 .~ 384 236% 37,38 548 319 229
12, 2 180 . -397. 217% 38,39 654 102 . 252%

2,237 128 375 . 247% . 39,40 430 . 223 207*
23,46 ° 165 412 ° - 246x . 40,41 580 319 261 %
h6,59 249 0% 156 - W1,42 - 581 306 .275%

- 59,37 313 546 23 3% 42,43 512 127 385%*
37,26 = 27\ 374 10 C 43,44 516 213 - 303%

26,10 243 577 . - 33 bh, 45 h99 121- . 378

31
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TAB(E 2--:Cont lnued

Form 3 Form 1 Form 3 3-1 orm 2 Form 2~ Form 3 2-3

pairs N=480  Nw254 . palrs .

10, 3 221 / 527 351 hs,46 - 724 L2 ‘ 312
3,47 24y - 312 068 Le,47 Lys 302 143
47,58 250 §48 " 198+ 47,48 643 L84 159%*
58, 41 363 he1 . 098 48,49 612 260 352+

b1,53 309 b74 165 k9,50 589 179 krox .
53,56 - - 327 568 - 341x - 50,51 516 T 383 7 133
56,52 320 413 093 51,52 Loy 225 179
52,22 249 . 473 - 224 52,53 . 507 434 073 °
.22, 6 180 Los 225+ 53,54 v 506 214 292%
6, 5 322 456 134 | 54,55 473 190 283*
5,43 249 Lo6 157 55,56 ) 217 223
43,35 323 438 115 56,57 693 527 166+
35,29 ‘376 ' b4z , 071 57,58 568 . 395 o 173%
29,60 266 TS 177 58,59 532 320 21 2%
60,34 43] 589 158+ .§9,60 542 45 091
hhs 243 437 194 * 60,61 517 254 263*

’ Note.--Values appearing in the table are correlatlons multiplled by lOOO
‘* p 4,01 for two-talled test. . ‘

%

L 4




TABLE 3

SUMMARY STATISTICS FOR TESTING EQUIVALENCE OF , . .
VARIANCE-COVARIANCE MATRICIES BETWEEN :
PAIRS OF ITEM FORMS FOR VARIOUS :
SETS OF ITEMS

\
Form |tems . ‘ Model Reduction -
compar | son flxed df. |. x4 [ p«< df T " x¢ [ p<

-

.
A. ltemRSuQset 1: 10-14, 16-19, 22-25, 40-43

+*-

1 vs 2 All - | 153 [201.)8 |.0060
1 vs.3 All . 153 {393.00 |.000]
1 vs & All ' 153 ]280.18 |.0001 - .
Adj. prs. friel‘ 145 1199.68 [.0020| 8 | 80.50 | .000!
: 10-14, 40-434»3 36 29.40%],77391 109 {170.27 | .0010
2 vs 3 All . 153 }395.09 {.0001 .
First Order 140 289)56 .0001 13 {105.13 .0001
SedPpnd Order 131 |268.32 |.000! 9 | 21.64 |«~0l10

= Third Order 123 1223.90,-|.0001 8 | 44.42 | .000]

Py

.B. ltem Subset 2: 4, 20, 21, 26-39

Ca

1 vs 2 ALY 153 | 214.27 }.0008 N . '
o 20, 21, 26-39 136 |195.05 |.0007] 17 | 19.22 | .3160
27-39 . 91 [151.47 [.0001 | 45 | 43.58 |'.5400
1 32-39 N\ 36 [ 57.01%|.0131} 55 [ 94.06 |.0010 (\_ -
Tws3 | an: 1 153 |358.72 |.o0001 ' \7&‘\'
lvsh | ANl- 153 |237.85 |.0001 | . , '
~ AdJ. prs. free' | 150 |228.05 ;gggy/”’“3~ 9.80 | .0249
20, 2], 26-39 | 136 lBh.6l<ﬁ 36| 17 | 53.24 | .0001 -
c 27-392,3 ~ 91 [111.85%|.0681 | 59 {116.20 | .o00V
. I 32-39 - ° , 36 | 48.27*(.0831 ] 55 | 63.58 | .2000 . -
2vs 3 AN : - 153 {337.30 (.0001 | ‘ ,
Flrst order free | 139 |248.57 |.0001 | 14 | 88.73 | .0001
- : : . Second order free| 127 |240.77 {.0001 | 12 7.80 | .8000 .
o Third order free | 116 |230.67 |.0001 | 11 | 10.10 210
i : . : -
‘ - M . b " —
\ \ ~ g
. . LN
. \ '
. % 33

v ~
\ - .
- . AN W ..
N .




Form ltems Model Reductlon
compar | son- flixed df | x2 [ p< Tdf T 2 p<
\ _
C. Iltem Subset 3: 44-61
1ovs-2 | Al "l an | 231.87 | .o0013 .
1 vs 3 .| Al 171 501.79 | .0001
1 vs &4 A2 171 | 201.96* .0528
2 vs 3 All . 171 | 471.36 | .0001 -
First order free 154 | 294.79 | .000} 17 1176.58 .0001
/ Second order free| 138 |239.56 | .000]} 16 55.32 | .0001
Third order-free | 123 |207.50 | .0001 15 32.00 | .0070
P - :
D. [ltem Subset 4: 1-3, 5-9
1 vs 2 All 36 .| 42.48% .2119
- 1"vs 3 All 36 74.81 | .0002
1 vs 4 Allz_ 36 39.43% .3193
2 vs 3 All 36 | 82.10 |.0001
; Flrst order free 30 55.63 | .0030 6 26.47 .000!
Second order free| 25 Ly .84 | .0087.| & 10.79 | .0560
g Third order frée | 20 33.10%.0329 | 5 11.73 1 o410

TABLE 3--Contlnued

X Note.--The superscripts denote the following: (1) Items have been rese-

- quenced for one of the two forms, (2) items remain grouped ldentically and in

" the same sequence for the two forms, (3) items have been resequericed for the
two forms, and (+) model provides for a sufficient flt of the data.

A ]

- -
.
* ~_ .

,

r i



TABLE 4

ITEM SET ONE INTERCORRELATIONS® FOR FORM ONE AND FOUR

‘ (0

L - : )
: , - 7
Form 4 " 1tems L
Form |
10 1112 13 14 16 17 18 19 22 23 24 25 4o 41 42 h3
10 | . 56 53 42 17 28 39 37 3% 24 10 39 20 26 22 21 27
1" 59 59 "k 25 36 38 38 36 39° 25 35 32 18 19 31 24
12 | 50 63 52 17 38 34 29 23 22 17 4o 28 17 18 22 21
13 | 36 45 53 | 32 A5R 38 40 29 19 20 48 260 20 17 28 24
14 | 26 33 34 43) 338 31 28 28 23 41 18 25 26 27 26
16 [ 33 36 38 42A 331 57 47 17 .23 20 45 27 35 31 35 24
17 | 37 34 39 =4 328 64 56 128 17 19 450 22 24 20 25 3
18 | 27 33 36 35 32 40o. 38 332: 18 18 543 28 20 24 22 33
- 19 [ 29 20 23 35 25 21 280 502 W 258 27 3n 31 20, 22 30
ftems 22 | 19 21 17 26 31. 34 31 28 25t by 20F 516 27 4o 19 24
23 [ 11 18 14 19 20 26 16- 15 13E 36 135 648 278 25 20 32
2h. | 28 28 32 26 40 42 370 383 37 ioF 3&2 237 26 29 30 36
25 | 23 22 19 23 21 30 23 27 .33 486 396 447 398 37! 22 33
b0 1 23 21 18 22 26 27 24 23 33 29 260 31 328 53 47 37
bl 122 13 16 20 23 20 19 17 .30 31 19 36 27! s50 b9 35
b2 16 18 15 "20 20 28 22 N4 27 28 ‘25 31 31 Lo &g bl
b3 | 18 13 20 22 25 1{ 29 27 32 35 37 4§ 35 47 38 42 )
t ) \ q \ -

J

Note.--The numerical supi?gg;lpts Indlcate the corresponding Intercorrelations for:
Items that were adjacent In only one of the two forms. Form | paris are (18,19), (23,24),
and, (24,25). Form 4 palrs are (14,16), (18,24),_(19,22), (23,25), and (25,40). The '

" ajphabetlc superscripts denote those ltem palrs that appear as second order item palrs>
(separated by one other Item) In only one of the two forms. Ford | second order [tem palrs
are €17,19) and (22,24). Form 4 second order Item pairs are (13,16), (14,17), (17,24),

,(19923)9 (22025)9 (2391’0)0 and (2501”)0 . ' ) . '

-

, oo N\ . ’ _ :
‘Tobled*vulues are lntercorrelﬁtlons mdf#lplled by 100,

_':.'c" _ \\y_ . o \
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A TABLE 5

FORM ONE AND FORM FOUR INTER-ITEM CORRELATIONS
FOR ADJACENT ITEM PAIRS WHERE ONE
ITEM DOES NOT BELONG TO THE
ITEM SUBSET

L
Form 1 Correlatlion N Form &4 Correlation
pairs Form |l [ Form b palrs™ . Form | |  Form 4
— R - ltem Subset 1: 10-14, 16-19, 22-25, 40243
- ) )
9,10 ' 21 16 . 3,10 22 ) 36
14,15 35 : 26 19,31 L3 35
15,16 51 27 . 43,32 38 29
19,20 - 45 .. . 38 : . . 3
21,22 43 37 ’ :
-+ 25,26 43 25
39,40 27 . 21
, 43, 4l 39 36 \
; . . , ‘
ltem Subset 2: &4, 20, 21, 26-39. ..,
3, & 32 - . 28 boabh 30 33 -
b4, 5 4bs Lo 39,44 27 26

-

Note.--Values appearing Iin the table are correlatlions multiplied by 100.

~




 TABLE 6

- ITEM SET TWO INTERCORRELATIONS® ~
. FOR FORMS ONE AND FOUR :

Form 4 3
Form » ' | tems b . '
h 20 21 26 27 28 29 30 31 32 33 34 35 36 37 38 39
b f o sel ot 33 49 47 20 19 30 24 37 27 142 2 1
20 | 34 sh- 318 43 38 27 25- 28 33 38 "0 2339 37 28 'I9
21 | 36A 6 442 53¢ k9 38 48 5L 31 33 39 36 37 56 43
26 |27 338 382 "46 37 24 .30 32 18 15 18 22 24 25 22 14 :
. 27 |31 45 49C a4y 7N W 45 b6 21 27 33 -27 31 37 28 30 -
Adtems 28 |28 39 47 34 .69 h7 45 46 30 29 32 34 37 35 30 36
. 29 |25 3B 48 35 51 50 53 51 28 27 30 34 28 37 35 39 T\

30 129 k2 45 0 32 42 45 60 61 279 23 27 31 23 W3 k2 37 '
31 126 k5. 52 34 51 52 63 63 . 313 33 37 33 34 48" 38 3h
32 [29 26 3% 23 33- 32 ko 380 W3 T 51 54 36 k2 39 32 34
33 (24 34,34 -27 36 38 37 37 AukE-58 - T- 61 36 32 36 33 37
34 127 28 36 25 L1 kb 37 3] 39 g4 .65 - 56 .38 49 " 37 A4
35 |16 27 32 29 32 37 3833 30 36 42 50 42 - 47 ko 33°
36 |33 "27 30 -.32734- 34 25 25 27 29 -34 ko 35 50 33 24
37 126 3% 39 .27 35 -35 41 . W1 43 34 42 b4 - k2 37, . .53 43
38124 25 34 22 33 34 34 30 31. 38 4O 37 31 33 5 . . 49
39.[:20° 27 -32 23. .39~ 39 40 34 38- 37 38 51 4 26 49 .49

~ .
% .

Note.-~The numerical supericr\lpts Indlcate the corresponding Intercorrelatlons for 1tems that
were .adjacent In only one of two forms. Form 4 palrs are (4,20) and (21,26). The only adjacent
palr for Form 1.1s (31,32).. The alphabetlc superscripts denote those Item palrs that appear P
a8 second order ltem palrs (separated b’yf@nq other_ 1tem) In only one of thé two forms.‘"ﬁ)m b se~ .
cogd(O{deg)ltnm pairs are (4,21), (20,26) and (21,27), Form | second order 1tem palrs are (30,32)-
‘an 3’3 . - Coe ’ oL '- c . ) . - !

~

'_Tl.blod.valqos are correlations multipllied by 10qQ. e

- \)4 . . : ‘ ‘ T Y ’ -
E lC N . ) . . i ., e - - ..~, . ;_ - . 1, N . . v . - .



TABLE 7

RESIDUALS DERIVED foFITTING SIX FACTOR

~ MODEL BASED ON FORM 1 DATA ‘

] . FOR THIRTY-FOUR ITEM SET
i S
. 2 -

»

{
o i ' Resldual& '
ttem - ‘ ' ;
> 7 palr : , - :
. ' Teacher _AdmlInlstrator - -
, Form | ;| - Form & Form 3
A. . Item.palrs for teachers form, Form | and Form N
10,11 -046 -033 - ' <018 - -026 -
1,12 -007 014 -006 ‘ -0y -
. ' 12,13 ~-069 057 ‘ 052 - 143+
' 13, 14 -095 127"  ~026 -050 -
116,17 -006 -058 -1 =081 . 128 +
17,18 -177 ol1 -183 - -013 -
20,21 . -109 -125 - =118 -106 4
) \\\\ 22,23 -166 -199 -212 -121.- .+
. . 26,27 -0M3 -013 ~032 - -043 -
27,28 -003 -011 -029 015 +
28,29 -028 o003 . olh 120 +
o 29, 30 -049 -045 - -062 - ooh +
30, 31 -~084 f00lL . =095 - - . 006 +
32,33 113+ 031 . 073 205  +.
33,34 024 ohy -030 . My +
3". 35 -095 -058 . ~-150 -0[.7 +
35,36 ° -201 -031 ~142 -088 -
36, 37 -129 ~ -059 =214 ou8  + \
» 37,38  -186 -201 -208 - =022 +
38,39 . ~208 184 R -191 - =131+
ho, 4 . =154 -117 -}75~- -037 +
41,42 =215 . -104 - -170. -050 +
h2, 43 -133 . - =061 -102 w48+
' o ' ' ‘
| o - . 38
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TABLE 7--Cont Inued

\_\‘.

Item
pair- Residual
. Teacher ' Adminlistrator . - * .
Form | | Form b [ Form 3
—_' . ’
8. Item pairs for Form 4, but not for form 1 or Teacher form
~ :
4,20 - 013 - - =030 - _;239 O 097 - -
14,166 - o010 -024 12+ -ob6
18, 24 ol 022 -158  + 126 :
24, 029 . 022 -0+ 071
21,26 . -001 017 -077 + 076
231,19 -040 000 : -010. -~ <019
19,22 -030 -008 -173  + -055
23,25 -208 -132 -384 + -200
25,40 1024 035 & -039 + -012

” -

N )
C. Item pairs for Teacher form and Form 1, but not Form 4

.".’

18,19 ~-127 -182 ' -047

+ =153 -
. 19,20 ~2;§/ ~141 | -100 + =127  +
A | « 21,22 . -1 ~064 -025 + 008 +
. 23,24 ., -092 -063 S T o047 +
: 2h,25 067 . -060 129 + 156 +
- 25, 26 -106 -085 ~ 086 + -003 +
. 31,320 079 106 150 + -052
39,40 -081 -061 ~023 + -035 +
N .
‘ ) ~ e
. X
_ N
39
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TABLE 7--Cont thugd |

item | .
palr B ' Residual
Teacher Administrator ' . .
7 Form | [ Fort 4 8 Form 3- N
. —
0. > Item palrs for Form 3, but not Form 1, Form 4, ‘or Teacher form
n,21 031 009 034 4 053 -
1,42 004 - 013 -082 046 -
12,36 © =085 =014 011 : =119 +
13,40 027 - 025 067 | 003+
14, 25 -006 ~-024 : 001 : ~154 + .
14,16 =010 -024 : =027 . -046. + =
17,30 -036 021 - =062 - ;=166 .+
18, 21 028 EOGZ\\\g\f_ 008 e =100 4+
19,30 019 ~-012 ° N\ . 074 =218 +
» 20,32 © 057 - 051 . =0N . -035 + "
26,37 027 . -0h4) 052 -131  + ‘
27,31 038 022, T 062 -132 +
. 27,38 001 -013 ' -004 L 002 @ -
* 29,35 - -038 - -096 - -062 ) -161 . +
. 35,43 -046 ~050 ¢ - “147 -206 -+
- +

bo,42  °  -026 -016 -Q07 . -039

b Y
A

~ ) ¥

N - )

'Notg.--The values appeérlng In the table are 1000 times, as large as
the actual reslduals. The (+) and (-) symbols are used to denote agreement

. and dlsagreement with anticlpated patterns assuming ltem sequence Inflatés .
. thg’éqvaq}anéi?"fon adjacent Items. . ; A

*

\

2COFAMM computes the residual as L - § where I Is the estimated covariance
matrix and § the sample covarlance matrix: Thus, In part A, Form 3 residuals

should be less negatlve than resliduals for Forms 1.dnd 4 and: for'the teacher .
form If sequence affects the covarlances as antlclpated. Form 4 resliduals

should, In the presence of the anticipated effect, be more negative for the
reslduals reported In part B. In part C, residuals for Forms 3 and 4 were

~ .expected to be less negative than the other residuals.

brhese Items appeared as adj:fent

. .
& S
. - . . -
: .. ¢ . -
“v . P R P N
', . o
P \
.

\ -
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TABLE 8

|}

FOUR FORM MAJOR FACTOR LOADINGS FOR

SIXaFACTOR SOLUTION .

e
- — - ‘
m qroupln : Factor loadlngs . y
Form ]! Form E Form | “Form § ~ Form 2 Form 3 _\/k )
ltem Groups. Factors Factors Factors Factors
: Tl 2 3 1T Liviv]vi L J T TOvIvVTvI U LT IV[VIVITIIT] L Ivivvi
1 y 1 u [3: 33 5,
. |10 57 . ~ 59 63 X Y 3 o
<[ 1 75 ‘ 67 74 i 4
2 |2 76 69 70 55
13 58 65 6 - © 39 .
L B6 - a 29 - 37 " 48
16 43 T 55 43
17 50 _ 50 53 42
18 N A} b 61 . 57
19 53 3 - 51 50 |
3 20 by - - 57 66 T b3 °
21 by ] 43 < 6h . by . -
22 51 55 55 55 :
23 - 51 69 : 42 56
25 ~ 61 76 75 bs 64 ~
: 26 39 ¢ - kb6 52 N
27 -h3u\ 61 64 " by
28 43 - Sb 64 bo .
T 29 58 N 51 31 D
' 30 , 762 97 56 . 48 L
3) . .68 60 54 ' 52
' 3271 O 53 | - 61 ' 36 7. ,
4 53| 66 5 i .3
34 - 7 63 - . 48
35 .} 51 56 - 49 . 54 '
36 52 L6 53 50
37 ' 54 * 51 s 55 52
« 38+ Y. 40 63 38
39 v 59 . i 48 . 55 Lo . -
40 S 60 | . -59 N YR 59 -
5 1y - , 62| - . 67| 72 Ly -
h2 - 53 5g1 64 . k8. &
2 43 . . 46 | _33 51 h2 19 _
_ Note.--Actual loadIngs have been tlp!ted‘by 100, STy S

: 'Loadlng 1s 26,
b Al e, 29,



* .‘ 39

r
TABLE 9 ' .
FORM EIVE MAJOR __
FACTOR LOADINGS : »
<J . —_
Itcijrouplng d Factors |
- )
Form 1| Form § : .
. 2 3 LT e v V Vi
™ - T
-—— . . - P .ll _— e e = 52 - - - . . 5 “
2 12 . ¥| s | b
13 48
\ 1h hy ) 50 A
) 16 57 ° .
- 17 61
: 8 "1, 66
19 38
. 21 . 63
Y oL 22 Lo Ko
23 ) . 50
v 24 53
- 25 . 69
- _26 36 53
~ 27 0 l
) € 28 55 :
39 : 59
30 60
3. 65
b 32 58
33 - 69
34 69
/- © 35 51 °
36 56
37 47
38 kg
39 - 53
50 r
5 b . 52
42 5 <
43 ¢ 58

13 .
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QUESTIONNAIRL ITEN BESCAIPTION
3
7 -
Number ™~ tem description . Numbar tten doscription
., .
1. Schaving 1n o sannar which Is consistent with the legal rights and rasponsi- Ji. Using Information ebout student performence to assign subseguent learning
Sllities af*teachers. . sctivities {(e.g9., remedlel and saguentlal){ - .
1. Organizing the classroom environment to emphasize rewards rethar than 32. Interecting with students from & different soclal end ethnlc beckground
punishments, . than thelrs. \ *
1. Coordinating Individusl and group Instruction and supplementary sctivities 3). (Employing group sctivities to promote widespread student participstion.
within tha confines of schedul Ing constraints. JA. Interscting with students In ways to promote mutual understanding and trust.
A, Maintelning classroom records to fecilitate classroom management. 35. Using techniques of questioning to encourage higher tevels of student
$. GCatebllshing proc‘dunl to maintalin an orderly cless. ) thinking (e.g., snalysls, eynthesls, snd svelustive gthinking).
6. mplementing strateglas to encourege positive student ettitudes toverd 36. Presenting clear and loglcal verbal Instruction (e.g., lecturas).
learning. 7. ftmployling procedures to encourege salf-directed student baheviors.
7. Ostermining vhen and how to spply group methods of disciplina. 38. Jincorporeting valus clertficetion ectivitias Into ths Instructtonel process.
8. Analyzing tha problem behaviors of ‘students. - 39. JUsing techniquas: to ancourage positive student salf-concepts end faellings
9. Implemanting proceduras to resolve Individusl behavior problems. f worth.
10. %ateciing Instructionsl objectives which eca relevent to Pong-renge goals. Ao, Ing lderning centars, sudlo-visual alds, television, gemes, and other
1l. $tating Instructignal objectives In terms of observéble studant behaviors. aulitimedis methods to promots student learning,
12, Cstablishing expected studant performence levals for Instructionsl objectives. . AL, Incorporating community feclilities and respurce psopls Into the Instruct lonal
13. Using cognitive (e.9., ablliity end achlavement) and non-cognitive (..g., process. ° h[
sttitudinal, veqlue, and soclological) Informstion about studants to estedlish 42. Uslng pare-profassionals, tutors, end ot Instructions| personhael In
sriorities for gdals end obdjectlivas. €onducting classroom raleted ectivities.
1IN, ldentifyling Individus! and group relnforcers which can bas used to motivete A3, Davising Instructional matarisls end sctivities, Including remedisl.
students. Ab. Salecting tests which metch luh&:jboctlvu.
1S, ANecognizing students with speclel cognitive {a.¢., learning disablliitlias) 4S. Constructing objective cognitive thet Items (s.g., multiple-tholce and
. or effective (8.9., emotlional) problemns who naed the sttention of school matching). . .
_ end community spaclelists. 46. Constructing non-ocbjective cognifive evelustion procadures (e.y., assay
16. Ostermining whether the learning task !dentifled In an objectiva requires Items, performance sesessmants, and product evaluation),
primarily memorization, formation of & new concapt, prodlem solving, synthesls, 47. Intarpreting commerclal echlevement tast scores.
etc. . A8. Calculeting normative scores such as mesns, nedlans, percentiles, stenines,
17. ldentifyina the nrerequisita skill @d hnowl edge necessary for s studant to stc. -
{ schleva 8n objective ., 49. Constructing non-cognitive sssessment devices (e.g., sttitudes end valuves).
18. Oreaking down a learning task Into.components In ordar to accommodate students 0. Improving present sssaessment davices and procedures, .
with diffarant shills end 2hi1Ities, - Si. {interpreting the-results of testing and evelustion to students, thelr pareats
19. UDesligning Instructlional programs to mest the Indlvidual nesds of students, and to othar professionals In tarms sech can undarstend. :
30. Arrenging Instruction so that students can wove In an orderly manner toward 51. Using student faedback {s.g., oplnlons) to aveluste and reviss Instruction.
4 the echlavemsnt of an objective. : ’ §3. Using student achlsvement dete collected throughout the Instructions)
2. Applying learning principles when planning end gulding lllrnlng\ sctivitles, N\ process to evaluate and revise Instructlionsl materlals and procedures.
11. Incorporating receng subject matter developments Into the Instructions! 5A. Determining whather objectives have baen obteined for which parformencd
- process, : - // T stendards cannot be set (s.g., ron-cognitive objectives).
13, nperimenting with different methods of teaching. $S. Davising eccurate, objectiva -methods for perlodicelly summarizing and
I Applying knowledgy of child and adolescent d.vo’bmnl when planaing and reporting student achlevement (e.g., gredes). .
gulding learning sctivities. $6. Implamenting prgcedures to enlist parentel support of your Instructionst
15. Using newly developed curriculum procedures end materlels. progrem.’ : -
36. Lvelusting the appropristensss of Instructional materiels (e.g., textbooks), $7. Enchanging Information about students with parents on @ regular besls
37. Collecting Information on & raguler basls concerning student progress towerd . (e.g., progress difficuities, speciel problems).
the echlevement of |nstructionsl objectives. 4 - ' 58. Interscting with parents from @ different soclal and ethnic backgreund
38. Praviding feedback to students on o reguler hasls concerning thelr progress than thelrs. .
towerd ‘schliaving Instructions) objectives. $9. Oiscussing thelr Instructiansi! successes, naeds and problems with schoel
19, _Using psrformence Ipformation to pinpoint the naturs of lesrning d1fflcultles. administrators In a non-gtKrestaning snvironment. .
30, “Restructuring jnstruction when reteaching Is necassary. 60. Communicating thelr gosis end tbjectives to the public: 1
- ' §1. MRecelving pertinent Information ebout the activities of govarnmant, schesl
o " = administretion, community, and professional orgenizetion (¢)
. . - -« ¥ ) ’ . *.Bﬁ‘
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